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FIGURE 8.5 Explosivity and time intervals
between euptions. For each VEI group the
percentage of eruptions in each logarithmic
time interval (from start of previous eruption)
is shown. The number of eruptions in VEI
groups 0 to 6 are, respectively, 354, 338, 2882,
617, 102, 19, and 8. For each group the per-
centage of historical eruptions that have been
fatal is also shown.
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preceding interval is enormously important in any considera-
tion of volcanic hazards. It adds sobering perspective to a data
file covering only 10,000 yr and a historical record that is, for
most volcanic regions, quite poor beyond the last 100 yr. Of
the 21 most explosive historical eruptions in the data file
(VEI > 5, or at least as large as the 1980 Mount St. Helens
eruption), 17 were the first historical eruption for that volcano.
Volcanoes with no historical activity are often termed inactive,
and many are not even recognized to be volcanoes by people
who live on their flanks. But the chronological record of ex-
plosive volcanisrn shows that a volcano's long repose is more
likely to be a cause for concern than reassurance. Clearly, more
attention must be paid to "inactive" and unrecognized volcan-
oes that could erupt, with devastating consequences.

VOLCANISM IN SPACE: A COMPARISON OF
THE WORLD'S VOLCANIC BELTS

The distribution of volcanoes in narrow belts has long been
recognized, and the relationship of these belts to plate bound-
aries and hot spots is now well known. Figure 8.6 is a world
map showing the locations of 1343 Holocene volcanoes from
the Smithsonian data file. We divided the principal volcanoes
into 46 belts, in some cases separating apparently unbroken
belts into segments based on changes in volcanism or plate-
tectonic setting. The Bismarck arc, for example, has been bro-
ken into east and west segments, following Johnson's (1976)
petrologic-tectonic distinction, and the continental margin vol-
canoes of Alaska are separated from those of the Aleutian Is-
lands, but we tried to maintain large groups of reasonably
comparable character. These 46 groups include more than 80
percent of the volcanoes and more than 94 percent of the
eruptions in the data bank. Their belt lengths, measured be-
tween the terminal volcanoes in each group (see Table 8.1),
total 33,366 km, nearly equal to the Earth's circumference.
Assuming an average belt width of 100 km, however, yields a
total volcanic belt area that is only 0.7 percent of the Earth's

surface. Volcanism is concentrated in small segments of the
Earth's crust, and there are large variations in both style and
frequency of volcanism between those small segments.

Knowing that some volcanic belts are more vigorous than
others, we compiled in Table 8.1 data that permit quantitative
comparison. We use the word vigor in the sense of forcefulness,
physical energy, and active strength, rather than such words
as magnitude or intensity, long used in seismology and recently
introduced to volcanology by Walker (1980) for individual erup-
tions. Vigor, in contrast, refers to the activity of a coherent
volcano group over a substantial length of time. We developed
three measures of volcanic vigor utilizing the data in Table 8.1.

The first of these measures is simply the number of Holocene
volcanoes in each belt divided by belt length. This measures
the concentration of Holocene volcanoes within a belt but makes
no allowance for differences in eruptive vigor between different
volcanoes in the belt. It suffers from regional differences in the
amount of geologic field work needed to recognize Holocene
volcanoes that have had no historical activity and from varying
definitions of the word volcano (see discussion in Simkin et al.,
1981), but it seems to be the simplest way to give consideration
to a 10,000-yr time period rather than the short historical rec-
ord.

The second measure utilizes frequency of known eruptions,
despite the cautions emphasized in the preceding section of
this paper. We again used the number of years a volcano was
active rather than the number of eruptions (see earlier discus-
sion of Figure 8.1) for each volcano and summed these for each
belt before dividing by belt length. Table 8.1 shows these data
for post-1880, post-1800, and post-1500 time periods. Half of
the eruptions in the data bank began in the last 100 yr, and
inspection suggests that this period has the most complete
record for most regions. In 1880 the global human population
was one third what it is today, the first telephone exchange
had just opened, the first newspaper photograph was printed,
and neither the automobile nor commercial radio had been
invented. The last 100 yr are an apallingly short time interval
in volcanology, but it is the longest period for which the his-